Abstract: Like the field of medicine from which it emanates, public health is more a process of intervention than a research activity. As such, the premise of this empirical article is that public health is not a science. The corollary to this is that studies in public health must draw upon many scientific disciplines and must therefore employ a methodological pluralism, given the complexity of the subjects under study. To illustrate this view, we analyzed a posteriori, in the manner in which we carried out a doctoral research study on a development health policy implementation gap in Burkina Faso. We based this analysis on Yin's suggestion that the more pluralism is used in each research procedure during the whole research process, the more the study could be labeled pluralist. The present article demonstrates our attempts to be as integrative as possible and to use pluralism at every step. We used an embedded design in which quantitative data play a supportive, secondary role in a study based primarily on qualitative data, such that the design could be summarized as QUAL (quan). Methodological pluralism appears primordial in public heath and development research, and the academic world must adapt to this requirement, particularly in terms of training students in interdisciplinary and mixed methods approaches.
Introduction
Like the field of medicine from which it emanates, public health is more a process of intervention than a research activity giving scientific knowledge. This does not mean there is no public health research, ie, research on or for the improvement of public health interventions. 1 However, the starting point for this article is that public health is not a science. It might be said that public health actions, like all social activity, produce knowledge, which could constitute a definition as science. Nevertheless, this knowledge that is elicited and brought to light in the course of interventions appears mostly practical and tacit (lay knowledge) rather than scientific and theoretical. For our purpose, the definition we retain proposes that science essentially aims to understand and explain phenomena, 2 ie, to "work toward clarity" as Weber said. 3 Public health aims to act and to produce changes beneficial to the health of populations.
a Of course, as with science, the definition of public health has been the subject of debates for decades. The definition most often taken up in textbooks, and adopted in 1952 by WHO, dates from the early 20th century, when Winslow asserted that public health is a science and an art of preventing illness, prolonging life and promoting the health of populations, 5, 6 as opposed to medicine, which looks after the health of individuals. This dual nature (cognition vs action) positions public health in both the realms of research and scientific knowledge, and of intervention and tacit or pragmatic knowledge. However, it is important to recognize that issues of definition are central to the history of science and to the creation of scientific disciplines. Just like their colleagues working in the field of program evaluation, 7, 8 academic researchers in public health must construct their young discipline and build up its (and their) legitimacy. While the practice of public health dates back very far in time, 9 public health research is still quite recent and is nearly absent in some countries. After all, if public health becomes a scientific discipline by setting aside its "artistic" dimension -referring back to Winslow's definition -it can claim a university department, research grants, professorships, scientific journals, etc. This happens in some countries, but worldwide this is the exception rather than the norm. We therefore start from the position that public health is more a mode of intervention than a science.
While public health actions have a long history of implementation, it is only very recently that, when planning actions or intervening, public health actors have turned to science to understand the situations in which they wish to act or to explain their success. This new attitude toward science has developed mostly because of the demand for evidence-based public health. When public health actors turn to science, they call upon a myriad of scientific disciplines: "The basic sciences of public health are epidemiology and biostatistics, but their effective use depends in turn on the knowledge and strategies derived from the biological, physical, social, and demographic sciences". 10 This quotation, drawn from one of the more well-known textbooks, demonstrates the positivist and quantitative origin of public health research (the dominant force, according to McKinlay and Marceau) 11 and provides an opening into other scientific disciplines. In fact, while public health derives from medicine and a certain vision of science (and causal relationships between factors and illness), the thinking on these has evolved considerably. Today public health discourse speaks less about illness and more about health, less about individual behaviors and more about socio-political determinants, less about public health and more about health promotion, and less about the health of populations and more about social inequalities in health. This evolution towards a greater consideration of complexity remains more theoretical (confined to the research domain) than practical (rarely organized in interventions). For instance, public health researchers suggest studying the contribution of certain factors and not the determinants on the effects of interventions. 12 Attributing cause is actually a delicate, if not impossible, activity when we are dealing with complex interventions (eg, public health), as compared with "simple" interventions (eg, biomedical). Thus, it seems more prudent to suggest that a factor contributed to an effect, rather than having determined it. One clear reason for this epistemological (r)evolution is that, in contrast to a certain vision of medicine and illness, public health interventions constitute objects that are eminently complex and that act upon objects that are equally complex, which, to understand and explain the effects, requires recourse to methodological pluralism. 13 The problem with complexity is that it "presents with the worrisome traits of messiness, inextricability, disorderliness, ambiguity, uncertainty…". 14 We therefore need to mobilize complex thinking based on a plurality of theoretical models, given that public health has been orphaned by such models and that complexity requires plurality. This is even more true because public health research is carried out in the field and is not confined to reliance on the classical dichotomy. 15 Society and organizations sponsoring research expect the results of these studies to be useful for public health action. Recourse to pluralism is therefore essential: "injurious thought leads inevitably to injurious actions".
14 Both the field and the subjects of public health research thus become necessarily complex and pluralistic.
Our thesis is that, to deal with the complexity of subjects studied in the field of public health, we must necessarily employ methodological pluralism. Our objective is to illustrate this view by means of an a posteriori analysis of how we carried out a research study on a health policy implementation gap in Burkina Faso (West Africa). A growing number of authors favour using methodological pluralism. [16] [17] [18] However, while there are empirical articles that present results coming out of methodological pluralism, articles providing detail on methodology and processes are rare. Aside from a few case studies available only since 2007 in two textbooks 16, 17 and two new journals, b students and researchers have no examples to guide them in undertaking this type of innovation. Such is the objective of this article, in response to an expressed need: "one important approach is to publicize and carefully examine existing exemplars of such work". 19 
Methodological pluralism
As we review the literature on methodological pluralism, we become aware at once of the diversity of perspectives and the multitude of terms used by authors. Borrowing from Patton's terminology 20 
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Study on methodological pluralism in public health confronted with a veritable "alphabet soup" that has grown up in recent years with the arrival of the scene of the mixed methods concept (Figure 1 16, 21, 22 ). We will not attempt to distinguish among these terms -if that were even possiblesince that is beyond the scope of this paper. Our more modest goal has been to carry out a case study that will demonstrate the importance, and the feasibility within the context of a doctoral research study, of applying methodological pluralism in public health research.
The main idea behind methodological pluralism is that knowledge can be accumulated, beyond diverse theories and frameworks, from a variety of sources and in many ways, and that therefore methodological diversity should be embraced. It has been defined as the belief that there is no best approach to research; instead, what is important is that the methods, theories and concepts employed be appropriate for the questions under investigation. 23 In many cases, the phrase "methodological pluralism" is used simply to describe the employment of multiple methods, concepts and frameworks in a research study, program or discipline. 24 In accordance with the literature on applied research (evaluation, education, health, nursing, etc.), [24] [25] [26] methodological pluralism has been conflated in the present article with mixed methods research, using Yin's 27 work (see below) as a platform from which this definition has been applied throughout the research process.
A common justification offered for methodological pluralism is to encourage objectives-driven, rather than methodsdriven, research. The idea is that certain methods, concepts, and frameworks, irrespective of their paradigmatic baggage, may be more appropriate to certain questions than others and often pluralism is needed to understand complex social phenomena. 18 Special attention is given here to triangulation because this is the most frequently invoked reason for conducting methodological pluralism. 25 Traditionally, triangulation refers to the intentional use of multiple methods with offsetting or counteracting biases to investigate the same phenomenon and to strengthen the validity or credibility of inquiry results. 28 Forty years ago, Denzin extended the idea of triangulation and distinguished four forms: (i) data triangulation, (ii) investigator triangulation, (iii) theoretical triangulation, and (iv) methodological triangulation. It is believed that combining different methods can strengthen a study by producing converging evidence that is presumably more compelling than what might have been produced by one method alone. 29 One premise behind triangulation is that each method contains its own weaknesses that translate into bias and measurement error. Using several methods compensates for these weaknesses by capitalizing on the advantages of each method. The objective of triangulation is not to obtain data that are complementary, but to obtain data that are rather convergent. However, as Greene 17 notes, triangulation may not necessarily yield convergence, but may instead generate empirical puzzles that warrant future study and contemplation. She welcomes the potential value of divergence and dissonance.
Material and methods
This paper advocates for methodological pluralism throughout the research process, within a single study. Epistemologically, this case study fits within a constructivist perspective. This perspective assumes that the subjects' knowledge is not the reality, but rather a (re)construction of it, and that we must follow a socially-constructed logic to interpret the reality. An analytical framework that integrates concepts and theories from many disciplines (see below) allows the investigator to formulate several hypotheses and to circumscribe the areas of investigation, as suggested by Huberman and Miles. 30 These hypotheses must be understood as starting positions -not end points -that help orient empirico-inductive research, rather than as hypotheses to be verified using a positivist hypothetico-deductive approach.
To Yin, 27 integration across research procedures within a single study is paramount to ensuring that the mixed methods study will not disintegrate into multiple studies. Forcing the use of multiple methods into the confines of a single study avoids the more traditional realm of research synthesis, metaanalyses and other aggregate procedures, in which separate studies are conducted and later synthesized. Recently, it seems many mixed methods researchers have come to define mixed methods as something that occurs within a single study. 23, 25, 31 In their handbook, Teddlie 
Research and Reports in Tropical Medicine

28
Ridde study (formulation of research questions, data collection, procedures and research method, and interpretation of results to make final inferences) or across stages of the study." Currently, they believe most mixed methods research recognizes that a study is not considered mixed if there is no integration across stages, and so they no longer feel a need to distinguish between mixed models and mixed methods studies. 31 It is more a matter of being "mixed in many or all stages of the study". 33 Thus, Yin makes the following claim: "the more that a single study integrates mixed methods across the five procedures (ie, research stages), the more that mixed methods research … is taking place". 27 The research process can be summarized in six steps, which are also points at which pluralism can be applied: (i) research questions; (ii) conceptual framework and theoretical approach; (iii) sampling; (iv) tools and data collection; (v) data analysis; and (vi) knowledge dissemination and utilization. This last step shows the extent to which research and intervention are often intimately interrelated in the field of public health. The objective of this article is to describe one such process, the study of a case limited in time and space and undertaken within the context of a doctoral thesis defended in 2005. Our wish is to provide a few examples, a posteriori, of how the author of this paper attempted to integrate mixing/ pluralism into different stages of this study.
Results
Based on an empirical study carried out in a West-African country that was aimed at understanding the implementation gap of a public health policy, 34 our goal here is to reflect on some elements that demonstrate the importance of methodological pluralism.
Research questions
With respect to research questions, Yin 27 suggests that pluralism should be observed in the way in which a single question can be addressed using several methods, rather than just one. He also explains that a single method can be useful in responding to several research questions. The objective of this study undertaken in Burkina Faso was to understand why, during implementation, actors were drawn to health policies solely for their orientation towards effectiveness, thereby neglecting equity aspects. For example, every effort was made to improve access to drugs in health centers, but nothing was implemented to allow the worst-off, the indigent, to obtain these drugs when they did not have the means to pay.
One of our research questions was aimed at understanding emic (ie, insider) perspectives of the concept of equity (social justice) in the social context of this case study. Based on classic works, 35, 36 we hypothesized that the health policy's implementation failure with respect to its equity objective could be explained primarily by the fact that absence of equity was never perceived to be a public issue. To respond to this complex question we used multiple methods: concept mapping (n = 2, see below), documentation and archives, socioanthropological observations over a period of 7 months, focus groups (n = 4), informal interviews (n = 60), and in-depth interviews (n = 22). The results show that mass social mobilization for justice is egalitarian in type. Health inequalities or social inequalities are understood by individuals as facts that cannot be acted upon, while inequalities in access to care are qualified as unjust, and it is possible to intervene to reduce them if incentive measures to this effect are taken ( 
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Study on methodological pluralism in public health the concept of equity in this social context and contributed to explaining the implementation gap. Lying the technique of participant observation through a 7-month immersion in the study arena is the epitome of the example suggested by Yin of a useful method for collecting data related to several questions. This technique allowed us to understand (in some measure) the concept of equity, to take into consideration the interaction between social actors and the role of power in policy implementation (see below), to observe and understand the absence of the political entrepreneur, etc. -all elements related to several research questions in this study.
Conceptual framework and theoretical approach
Yin 27 suggests that "every study has an implicit if not explicit unit of analysis or assignment". By "unit of analysis", we understand he is referring to the way in which the research subject is approached, that is, the conceptual framework that will guide data collection.
Implementation gap and stream theory
Because "we are not even close to a well-developed theory of policy implementation", 37 we decided to innovate by using the extension of the multiple-streams framework 35 to examine policy implementation. In line with Lemieux's propositions 38 and Zahariadis' recommendations, 39 the multiple-streams framework has been shown to be useful for examining policy implementation. Although policy implementation has been studied for thirty years, no one has examined it using Kingdon's framework. 40 According to Kingdon, 35 public policies emerge when policy entrepreneurs seize windows of opportunity to couple a problem stream with a political stream. The policy stream is also present, but loosely coupled with the other 2. Without this coupling, no policy can emerge. Lemieux 38 extends this interpretation, suggesting that while policy formulation involves coupling the policy and political streams, implementation involves coupling the policy and problem streams. In both cases, the third (ie, politics) stream is present but loosely coupled. Although the scientific relevance and theoretical value of this extension have been demonstrated, 38 they have only been empirically validated once in Canada. 41 At the same time, policy analysis can be undertaken by studying a process and the actors who take part in it. In our examination of the implementation gap of a public policy that was largely imported and then implemented by means of aid development projects, we found the "neo-interactionism" theory from development anthropology to be useful for studying the roles of actors. 42 According to this disciplinary approach, it is important to take stock of the constraints affecting each player and to decipher the strategies they employ. Advocates of this approach consider that actors have room for maneuver and are not dependent solely on social determinants or cultural inertia. Thus, Olivier de Sardan 42 explains that "beyond an infinite potential variety of individual actions and reactions, we are dealing with a relatively finite number of behaviors". He defines reasoning as "the diverse lines of cohesion that the observer deduces from empirical observation of groups of differential individual practices, without prejudging any theory".
Implementation gap and power
In addition, Lemieux 38 tells us that it is through the exercise of power that public policies are, or are not, carried out. In this study, therefore, we looked at the actors' exercise of power, which should be the cornerstone of "all serious analysis of collective action". 43 The issues concern decisions on resources available to the actors in question, since ultimately, "use of resources is a direct function of intensity of preference". 44 There are many types of resources, which can be classified, using Lemieux's typology, into seven categories. These categories can then, in line with Crozier and Friedberg, 43 be considered as positive characteristics of the actors (assets) or aptitudes that can be mobilized (issues). The resources are normative (norms), statutory (positions), actionable (commands), relational (links), material (supports), human (staff), and finally, informational (information). Clearly, in exercising control, several resources can be used at the same time, while on the other hand, the resources of any one actor must be compared with those of the others, since power is always relative. Moreover, resources must be seen as assets that allow various actors to ensure that decisions are taken to suit their own preferences. The interaction among actors and the exposure of their social logic, as proposed by development anthropology, should thus, for heuristic reasons, be studied through an analysis of the issue of power and the social actors' control over resources. We hypothesized that power must be understood as the source and the underlying cause of the emergence of the actors' social logics that we were able to uncover in this study (Figure 3) .
Based on careful study of the empirical manifestations of ten recurrent social logics, we attempted to understand which resources were most important in the exercise of power. Broadly speaking, among the resources most at stake at the time of the statements we elicited, three stand out: links, supports, and positions. Finally, this approach allowed us to build a conceptual framework (Figure 4) 34 that integrates several theoretical approaches. Only a plurality of different theoretical, conceptual, and methodological approaches allows us to account for these actors' reasoning, embedded in the exercise of power: development anthropology, the study of public policies and the sociology of organization.
Sampling and study population
Yin advises that "the samples of each method may be nested within that of the other". Thus, we specify here how we chose the case study used in this research and how we selected certain individuals to participate as sources of data.
For obvious reasons of time and resource constraints, we chose to carry out a simple case study with embedded levels of analysis. 45 The case study is of an international non-governmental organization project that is implementing the health policy with the support of a District Health Team. The case was selected in collaboration with Ministry officials. The choice was based on the case's potential for enhancing comprehension of the problem under study. Subsequently, categories of actors were defined within this case to orient data collection.
The selection of actors to be involved in the analysis rested also on the conceptual integration, on one hand, of development anthropology's notion of strategic groups 42 and, on the other, of scholars involved in public policies. 38 The idea of strategic groups, used since the 1950s by Sayles, according to Crozier and Friedberg, 43 is seen as a working hypothesis for researchers. These groups were 
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Study on methodological pluralism in public health empirically constructed in line with Lemieux's typology, with the addition of Kingdon's distinction between actors working within the government apparatus and those outside it, depending on whether they are specialists or not in the matter being addressed by the policy. Thus, we identified four groups of actors, as described in Table 1 applied to this case study.
Tools and data collection; and data analysis
In the present study, the tools we used were mostly, but not entirely, qualitative (which allows us to speak about qualitative/quantitative integration). We mentioned earlier, the value of using several different instruments to respond to a single question -in this case, the notion of equity. In this section, we wish to highlight an innovation, which is the use of a data collection technique largely incorporated into what is today referred to as the mixed methods approach. 22 We used concept mapping as a research method for understanding local views of equity among two of the four groups of actors; (1) interested parties: members of the community management committees; and (2) agents: nurse managers concerned with the health policy under consideration. While this technique (qualitative and quantitative) has been used in North America and elsewhere, to our knowledge it has not yet been applied in Africa in any vernacular language. We consider concept mapping to be the epitome of mixed methods because this technique collects both qualitative and quantitative data and enables both qualitative and quantitative analyses during the process. The technique is made up of four successive steps, which are detailed in another publication. 46 The application of concept mapping in this particular context raises many issues and presents certain methodological limitations that are beyond the scope of this paper. We elected to use it because of its relevance, not so much to statistical analysis, but to the process of producing and validating results. It is the entire process, not only the statistical analyses, that is relevant, and particularly the graphical representation that it makes possible. This rigorous process produces results that make sense for the participants because their validation of the analyses is predominant. Producing data that the participants consider to be valid, without sacrificing the rigor of the statistical analysis, is thus the central criterion of relevance for this methodological choice. Still, data analysis is not limited to those moments when we are dealing directly with the participants. Of course, the validation of the participants is essential, but the researcher must also carry out an analysis. The integration of quantitative and qualitative analyses (in the form of content and theme analysis) is also continuous. Thus, we produced six different tools from concept mapping that allowed us to comprehend the meaning of the term "social justice": 1) the list of statements; 2) the list of clusters with their individual and collective labels (derived by consensus); 3) a map of the statements; 4) a map of the clusters; 5) a map of the statements by level of importance; and 6) a map of the clusters by level of importance.
Knowledge dissemination and utilization
The specific nature of public health research is that many of its researchers work to ensure outcomes that are useful and are used for interventions. Utilization (except process use) can take many forms: conceptual, symbolic, and instrumental. 47 For the purposes of this article, which aims to show that many sources can be used at different steps in the research process, we are interested primarily in instrumental utilization.
While dissemination should not be confused with utilization, we organized a classic process of knowledge sharing, from dissemination activities to a probable utilization outcome. Communications were carried out in national and international conferences, and scientific articles were published. These activities will ultimately have effects on the conceptual utilization of the study results. In Burkina Faso, presentations to students in the faculty of medicine, political decision-makers and researchers have helped to remind them of the importance of ensuring greater equity of access 
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Ridde to the health care system. This, however, was not enough; one conclusion of this study was the urgent need for action research to study community exemption mechanisms for indigents (who are not able to pay for health care), not only to produce knowledge that will lead to action at the local level, but also to influence the behavior of the social actors. 34 Thus, between 2004/2005 (writing and defense of the thesis) and 2007 (start of the action research), four major steps made the realization of this doctoral ambition possible.
In a first step, we took advantage of a workshop on the theme of knowledge transfer organized by the Canadian Coalition for Global Health Research in July 2004 in Canada, to develop, with a researcher from Burkina Faso, the broad lines of this action research. Then, we knew that "research is more likely to inform policies and programs when there is a three-way process of communication among researchers, decision-makers and communities". 48 The active participation of everyone involved (health officials, community leaders) in decisions taken by the authorities is also an essential strategy for their implementation. 49 This is why, in a second step, two workshops were organized in Burkina Faso in March 2005. These workshops made it possible to present and discuss the results of this study and, at the same time, to develop the protocol for the action research in a participatory manner. Then a student (a Burkinabé physician) in the Master's in Community Health program at Université Laval (Canada) carried out a feasibility study on the action in August 2005. This third step helped us to better understand, at a preliminary stage, how the actors perceived the action's contextual relevance (responsiveness) and potential for success. Finally, in a fourth step, the co-investigators met in November 2005 in Burkina Faso to finalize the draft of the protocol, plan activities, prepare tools for data collection and verify again the interest among decision-makers for such a process. The Ministry of Health supported this study.
Three primary, tangible effects should be retained from this whole process. The first is that this action research was able to start in September 2007, for a period of 3 years. The second is that, based on these efforts, two other studies were started in early 2008 on user fees exemption for the worstoff and on the criteria and processes for selecting these. Finally, the third, unintended, outcome is an example of the appropriation of this process by officials of the Ministry of Health. Thus, we observed that, in formulating a recent public policy on access to emergency obstetrical care, 50 the authorities decided to make these services free-of-charge to indigent women. To select these women, they proposed to implement a process that resembles, in every respect, our action research protocol.
Discussion
The methodological limitation of this a posteriori reflective exercise is, precisely, that it was carried out after the research process. Clearly, we were unable to foresee at the start of this doctoral thesis that it would contribute to the reflection on methodological pluralism. It was in the experience of finding appropriate methods, good concepts, and theoretical approaches to respond to the core research question on equity and the implementation gap that we turned to pluralism. This manifests "the opportunistic nature of mixed-method design". 31 Thus, this is not so much an exemplary case, but rather one that illuminates the "methodological polytheism" of Bourdieu raised by Wacquant, in which "the palette of methods used is aligned with the problem being treated and is the subject of reflection in the same action where it is used to resolve a specific question". 51 Given the complexity of the subject being addressed in this public health study, we had no other choice but to resort to pluralism throughout the research process. Clearly, the degree of plurality varied from one step to another (Table 2) , and we do not suggest that the level of plurality should be at the maximum at all times and in all steps of all public health studies. Yin 27 asserts that "the more that two (or more!) methods have been integrated into each of the procedures, the stronger the 'mix' of methods". While Yin was not always clear on what he meant by methods, if we use this term in its broadest sense, the present article shows that we have tried to be as integrative as possible and to use pluralism at every step. This integrative process is summarized in Table 2 .
This type of reflective exercise remains rare, c and we do not claim to have exhausted the analysis in this article. Nevertheless, we believe we have demonstrated some important elements, although, at the same time, this analysis raises several points.
While most of the data used in this study were qualitative (QUAL), quantitative information (QUANT) was not set aside. Thus, taking up again Creswell's and Clark's 16 typology, we used an embedded design in which QUANT provided a supportive, secondary role in the study based primarily on QUAL, which we can summarize as QUAL(quant). In the vocabulary of Johnson et al 25 this therefore constituted a qualitative-dominant design. In the present case, anchored in c One exception is the excellent analysis of interaction between a PhD student and the student's supervisor. 52 
Research and Reports in Tropical Medicine
33
Study on methodological pluralism in public health a constructivist paradigm and influenced by anthropology, we could have refused from the outset to use quantitative data and an analytical framework that integrated several disciplines to circumscribe the subject being studied. However, we did not; we used pluralism at every step of the process, and not just in terms of the type of data (QUAL vs QUANT). This embedded design summarizes the holistic perspective of our research process. Looking back now on the techniques we used, we consider concept mapping to be the ultimate mixed method. Indeed, this one technique employs both QUAL and QUANTnot as two separate techniques, but as a single technique. What's more, this technique allows us to carry out both QUAL (eg, content analysis) and QUANT (eg, multidimensional scaling) analyses and interpretations.
At the end of this case study, we suggest that public health researchers can no longer afford to stint on methodological pluralism, and not just in terms of qualitative and quantitative data (as we have seen), if they are to improve on "the 'goodness' of their answers". 33 Presentation of this case study could surely inspire some novices and ultimately be used in teaching to show it is possible to use methodological pluralism in doctoral research, in addition to the use of qualitative and quantitative data. Nevertheless, while possible, this is not always easy in the current academic context in public health.
Even taking into account the circumstances of a doctoral thesis, we believe pluralism can also be applied to these types of studies within a single study. While the academic system and supervisors, often constrain students to focus and limit the subjects and methods of their doctoral research, we believe this can be detrimental to the understanding of the complex phenomena we study on public health. Academic training in research is not very supportive of interdisciplinarity and pluralism. In addition, "we are raising a generation of scholars, many of whom do not know what a standard deviation is, on the one hand, or what a constant comparative analysis is, on the other". 33 Much work remains to be done as, for example, one Canadian biomedical scientist (member of peer review committees at the Canadian Institutes of Health Research) explained that "A qualitative evaluation is an evaluation balanced by perception with control conditions, distribution curves, statistics, and the like". 53 This is why some have recommended the creation of specific courses on mixed methods. 54 As far as we know, in Canada there is just one university (McGill) that began offering, in 2009, the first graduate course in health sciences on mixed methods research. Nevertheless, recent research in Canada shows that for biomedical scientists, "exposure to social science research through professional experience may also play a significant role in fostering better educated and more positive opinions toward the social sciences". 53 Certain researchers in public health have been seeking solutions to this for some time because "this barrier will grow in magnitude since many of the advances in knowledge today occur from the integration of the knowledge and skills of different disciplines". 55 The growing complexity of the subjects being studied in public health, in such field studies, should certainly push these boundaries. In fact, the knowledge being produced is more type 2 than type 1. In type 1, the knowledge is produced by a single discipline, within a perspective that is essentially cognitive and homogeneous, whereas type 2 has to do with broader, transdisciplinary knowledge in a context of application and social distribution. 56 Moving to a model of knowledge production that is type 2 rather than type 1 also requires institutional change in how researchers are trained and therefore in how academic institutions function. There is still much to do in the field of public health to ensure that students do not drown in statistics courses, that are interdisciplinary, and that systems are put in place so that knowledge produced is both usable and used. We have raised this question elsewhere in the context of global health research. 
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Ridde Going back to issues associated with methodological pluralism in a single study, this case study raises more questions than answers. It seems possible, even desirable, to use pluralism throughout the public health research process -but to what extent? At least, as pointed out in the Introduction, this paper shows it was possible within a study anchored in a constructivist paradigm. Given the pragmatism of defenders of mixed methods, 58 can they really reconcile two different visions of the world that are often considered incommensurable? Is "paradigmatic pluralism" 17 possible? We may wonder, since "the objective pursued by crossdisciplinary collaboration therefore first requires a common framework of understanding (with structural and methodological equivalence)". 7 Moses and Knutsen 18 distinguish methodological pluralism from scientific realism, in that it does not search for synthesis, nor does it attempt to create a new hegemonic vision of science. Instead, methodological pluralism accepts the inherent tensions between naturalism and constructivism, while recognizing that certain methods, even if they originate from different methodologies, may be more appropriate for some research questions than for others. It is not only, nor the same as, simply mixing qualitative and quantitative data. Constructivists could use and interpret quantitative data, as this case study demonstrates. But is it possible, at the heart of a single study, to use theories, concepts and methods derived from two different manners of thinking? An analysis of several single studies employing methodological pluralism under various epistemological perspectives could provide answers to this question.
Conclusion
We believe this case study demonstrates methodological pluralism, which goes beyond the use of qualitative and quantitative data, is not only necessary for public health research, but feasible within the context of a doctoral study. Nevertheless, the academic obstacles to such pluralistic and interdisciplinary practices remain significant. Teaching in public health is still very compartmentalized (as is research funding) and still much influenced by epidemiology and statistics. 57 The strengthening of interdisciplinary and pluralist research is becoming a necessity. One option that should certainly be pursued very soon is the creation of graduate courses on mixed methods, and it is our hope this article will serve as a case study to this end. This is indispensable because public health today is probably anchored in what Kesteman 59 calls a "new scientific culture [that] must find practical solutions to complex problems, create new knowledge in a context of urgency, and take into account multiple and often contradictory perspectives". 
